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Abstract 
Background & Aims: Liver ischemia-reperfusion (IR) is one of the common consequences of liver surgery, 
especially during liver transplantation which results in organ dysfunction. Acute hepatic injury causes 
systematic inflammatory responses which may finally lead to functional disturbances in remote organs such 
as heart, lungs and kidneys. In this study, the effects of a potent inhibitor of inflammatory cytokines 
(pentoxyfilline, PTX) and a well known antioxidant, (N-acetylcysteine, NAC), was evaluated on renal 
functional damage and oxidative stress following liver IR.  
Method: Five groups of six male rats were used. Group one was sham operated. In group 2, 90 min liver 
partial ischemia was conducted by a clamp around hepatic artery and portal vein and followed by 4 hours of 
reperfusion. In group 3 and 4, PTX or NAC was injected intraperitoneally before the ischemia, while in 
group 5 both drugs were co-administered. The levels of ALT, AST, ALP, BUN and creatinine in serum as 
well as MDA and GSH levels in renal tissues were measured. 
Results: Significant increase in the serum levels of ALT, AST in IR group is indicative of liver functional 
damages comparing to sham operated rats. Elevated BUN levels and increased renal tissue MDA and 
decreased GSH levels in IR group demonstrates a significant kidney functional damage and oxidative stress 
comparing to sham group. Administration of PTX alone and PTX+NAC prevented the IR-induced increase 
in renal MDA levels. Administration of both drugs and their co-administration prevented the reduction in 
renal GSH levels. 
Conclusion: Pretreatment with PTX and NAC before liver IR induction may prevent renal oxidative stress 
by protection of cellular GSH concentration and a reduction in MDA levels.  
Keywords: Ischemia, Reperfusion injury, Liver, Kidney, Oxidative stress, Pentoxyfilline, N-acetylcysteine 
 
Journal of Kerman University of Medical Sciences* 2011; 18(1): 1-9 
 
 
	
	 
 C
References 
1. Tanaka Y, Maher JM, Chen C, Klaassen 
CD. Hepatic ischemia-reperfusion induces
renal heme oxygenase-1 via NF-E2-related 
factor 2 in rats and mice. Mol  Pharmacol 
2007; 71(3): 817-25 
2. Wanner GA, Ertel W, Müller P, Hofer Y, 
Leiderer R, Menger MD, et al. Liver 
ischemia and reperfusion induces a systemic 
inflammatory response through Kupffer cell 
activation. Shock 1996; 5(1): 34-40  
3. Hammerman C, Goldschmidt D, Caplan 
MS, Kaplan M, Schimmel MS, Eidelman 
AI, et al. Amelioration of ischemia-
reperfusion injury in rat intestine by 
pentoxifylline-mediated inhibition of 
xanthine oxidase. J pediatr Gastroenterol 
Nutr 1999; 29(1): 69-80 
4. Cross AR, Jones OT. Enzymic mechanisms 
of superoxide production. Biochim Biophys 
Acta 1991; 1057(3): 281-98. 
5. Noyan T Onem O,Ramazan Sekerogiu M, 
Koseoglu B, Dulger H, Bayram I, et al. 
Effects of erythropoietin and pentoxifylline 
on the oxidant and antioxidant systems in the 
experimental short bowel syndrome. Cell 
Biochem Funct 2003; 21(1): 49-54. 
6. Thies JC, Teklote J, Clauer U, Tox U, Klar 
E, Hofmann WJ, et al. The efficacy of N-
acetylcysteine as a hepatoprotective agent in 
liver transplantation. Transplant Int 1998; 
11: 390-2. 
7. Boman G, Backer U, Larsson S, Melander 
B, Wahlander L. Oral acetylcysteine reduces 
exacerbation rate in chronic bronchitis: 
report of a trial organized by the Swedish 
Society for Pulmonary Diseases. Eur J Res 
Dis1983; 64(6): 405-15. 
8. Jaeschke H. Role of reactive oxygen species 
in hepatic ischemia-reperfusion injury and 
preconditioning. J Invest Surg 2003; 16(3): 
127-40 
9. Sies H. Oxidative stress: oxidants and 
antioxidants. Exp Physiol 1997; 82(2): 291-
5.  
10. Esterbauer H, Cheeseman KH. Determina 
tion ofaldehydic lipid peroxidation products: 
malonaldehyde and 4-hydroxynonenal. 
Methods Enzymol 1990; 186: 407-21 
11. Tietze F. Enzymic method for quantitative 
determination of nanogram amounts of total 
and oxidized glutathione: applications to 
mammalian blood and other tissues. Anal 
Biochem 1969; 27(3): 502-22 
12. Griffith OW. Determination of glutathione 
and glutathione disulfide using glutathione 
reductase and 2-vinylpyridine. Anal Biochem 
1980; 106(1): 207-12 
13. Kudo Y, Egashira T, Takayama F, 
Yamanaka Y, Shimada T. Investigation of 
the renal injury caused by liver ischemia-
reperfusion in rats. Arch Toxicol 1993; 67(7): 
502-9 
14. Mikaeili S, Kadkhodaee  M, Golab F, 
Zahmatkesh M, Mahdavi Mazdeh M, Seifi 
B, et al. Effects of liver ischemia-reperfusion 
on renal functional and oxidative stress 
indices. Iranian J Physiol Pharm 2009; 
13(3): 254-62 [Persian]. 
15. Delanian S, Porcher R, Rudant J, Lefaix JL. 
Kinetics of response to long-term treatment 
combining pentoxifylline and tocopherol in 
patients with superficial radiation-induced 
fibrosis. J Clin Oncol 2005; 23(34): 8570-9 
16. Müller JM, Vollmar B, Menger MD. 
Pentoxifylline Reduces Venular Leukocyte 
Adherence (“reflow paradox”) but not 
microvascular “no reflow” in hepatic 
	 !"#$%&'( ) *+,()-
D 
ischemia/reperfusion. J Surg Res 1997; 
71(1): 1-6  
17. Kim YK, Yoo JH, Woo JS, Jung JS, Kim 
BS, Kim SY. Effect of pentoxifylline on 
ischemic acute renal failure in rabbits. Ren 
Fail 2001; 23(6): 757-72. 
18. Radfar M, Larijani B, Hadjibabaie M, 
Rajabipour B, Mojtahedi A, Abdollahi M. 
Effects of pentoxifylline on oxidative stress 
and levels of EGF and NO in blood of 
diabetic type-2 patients; a randomized, 
double-blind placebo-controlled clinicaltrial. 
Biomed Pharmacother 2005; 59(6): 302-6  
19. Vadiei K, Brunner LJ, Luke DR. Effects of 
pentoxifylline in experimental acute renal 
failure. Kidney Int 1989; 36(3): 466-70. 
20. Ozer MK, Asci H, Oncu M, Yesilot S, 
Savran M, Bayram D, et al. Effects of 
pentoxifylline on amikacin-induced 
nephrotoxicity in rats. Ren Fail 2009; 31(2): 
134-9 
21. Yang YY, Lee KC, Huang YT, Wang YW, 
Hou MC, Lee FY, et al. Effects of N-
acetylcysteine administration in hepatic 
microcirculation of rats with biliary cirrhosis. 
J Hepatol 2008; 49(1): 25-33  
22. Nitescu N, Ricksten SE, Marcussen N, 
Haraldsson B, Nilsson U, Basu S, et al. N-
acetylcysteine attenuateskidney injury in rats 
subjected to renal ischaemia-reperfusion. 
Nephrol Dial Transplant 2006; 21(5): 1240-
7 
23. Sehirli AO, Sener G, Satiroglu H, Ayanoglu-
Dulger G. Protective effect of N-
acetylcysteine on renal ischemia/reperfusion 
injury in the rat. J Nephrol 2003; 16(1): 75-
80 
24. Weinbroum AA, Kidron A, Hochhauser E, 
Hochman A, Rudick V, Vidne BA. Liver 
glutathione level influences myocardial 
reperfusion injury following liver ischemia-
reperfusion. Med Sci Monit 2001; 7(6): 
1137-44. 
25. Weinbroum AA, Rudick V, Ben-Abraham 
R, Karchevski E. N-acetyl-L-cysteine for 
preventing lung reperfusion injury after liver 
ischemia-reperfusion: A Possible Dual 
Protective Mechanism in aDose-Response 
Study. Transplantation 2000; 69: 853-61. 
26. Dobashi K, Singh I, Orak JK, Asayama K, 
Singh AK. Combination therapy of N-
acetylcysteine, sodium nitroprusside and 
phosphoramidon attenuates ischemia-
reperfusion injury in rat kidney. Mol Cell 
Biochem 2002; 240(1-2): 9-17 
 

